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PURPOSE: To obtain an intake tube which disperses fuel 
uniformly over the whole intake air at the low speed 
rotation of an engine without degrading the performance 
of the engine at the high speed rotation of the engine. 

CONSTITUTION: Unevenness ranges 14, 15 whose 
surfaces are of numerous uneven shapes are formed in 
the wall surface 13a of an intake passage 13 in an 
intake tube 3 for engine. It is thereby possible to keep 
the flow of intake air in a weak turbulence condition. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The inlet pipe for engines characterized by forming in the wall surface of the 
suction passage of the inlet pipe for engines the concavo-convex field which made the surface 
many small letters of irregularity. 

[Claim 2] the object for casting by which the inlet pipe was made into the product made from 
a casting, and said concavo-convex field formed irregularity in the surface in the inlet pipe for 
engines according to claim 1 — the inlet pipe for engines characterized by forming using a 
core. 

[Claim 3] It is the inlet pipe for engines characterized by for said concavo-convex field having 
formed many crevices in the wall surface of a suction passage, and making them the letter of 
irregularity in the inlet pipe for engines according to claim 1 or 2. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the inlet pipe for engines. 
[0002] 

[Description of the Prior Art] The inlet pipe for engines supplies inhalation of air of 
combustion air, gaseous mixture, etc. in a cylinder through an engine inlet port from the 
suction passage. 

[0003] And in order to aim at buildup of an engine output, it is required to increase the 
inspired air volume supplied in a cylinder. 

[0004] For this reason, generally the wall surface of the suction passage is conventionally 
formed smoothly under the intention which aims at reduction of the flow resistance of 
inhalation of air in a suction passage. 
[0005] 

[Problem to be solved by the invention] by the way, when the wall surface of a suction 
passage is smooth in this way Since the inhalation of air whose idle state the engine suited in 
the suction passage by the low speed rotary at the beginning of the intake stroke is slowly 
inhaled in a cylinder, the flow of inhalation of air will be supplied in a cylinder in the state 
(only henceforth a laminar-flow state) near a laminar flow. 

[0006] And generally, the mixed state of fuels, such as a gasoline of a under [ inhalation of air 
], is influenced [ engine output ] more how, and this is the same also in the beginning of the 
intake stroke in the low speed rotary of the above mentioned engine. 

[0007] Although what injects a fuel with an injector by the downstream of a suction passage, 
and the thing which atomizes a fuel with a carburetor and is supplied by the upstream of a 
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suction passage are common knowledge as a supplying system of the fuel to inhalation of air 
Even if it is which method, distribution of the fuel under inhalation of air supplied in a 
cylinder under the situation of the engine above is not fully performed. 

[0008] That is, in the case of the former, it can be injected and supplied in the direction which 
intersects the elementary stream of inhalation of air by a fixed pressure, the motion inertia and 
the motion inertia of a fiiel particle which inhalation of air has cannot balance, and the fuel 
from an injector cannot make each part under inhalation of air distribute an equal quantity of a 
fuel for a fuel particle physically to it. 

[0009] Moreover, when the inhalation of air which includes the fuel atomized by the 
carburetor in the case of the latter will be in a quiescent state mostly temporarily within an 
inlet pipe, it is because the fuel particle contained during inhalation of air is unevenly 
distributed in the lower part in an inlet pipe. 

[0010] And since these inhalation of air is supplied to an inlet port in the state of a laminar 
flow as mentioned above, the maldistribution of the fuel of a under [ inhalation of air ] will be 
supplied in a cylinder as it is. 

[001 1] Therefore, in any [ these ] case, in the engine under the aforementioned situation, it is 
difficult to obtain good combustion of a fuel. 

[0012] This invention was made based on such a background, it is rare to reduce the engine 
engine performance at the time of an engine high velocity revolution, and it aims it at offering 
the inlet pipe which makes homogeneity distribute a fuel over the whole inhalation of air at 
the time of an engine low speed rotary. 
[0013] 

[Means for solving problem] In order to attain this object, invention according to claim 1 is 
characterized by forming in the wall surface of the suction passage of the inlet pipe for 
engines the concavo-convex field which made the surface many small letters of irregularity. 
[0014] 

[Function] Since the concavo-convex field is formed in the wall surface of a suction passage 
even when the inhalation of air whose idle state the engine suited in the suction passage by the 
low speed rotary at the beginning of the intake stroke etc. is slowly inhaled in a cylinder 
according to invention according to claim 1, the flow of the inhalation of air which reaches an 
inlet port will be in a weak turbulent flow condition. 

[0015] Therefore, even if the fuel supplied to this inhalation of air is unevenly distributed, it is 
agitated by this turbulent flow component and distribution of a fuel is performed over the 
whole inhalation of air. 

[0016] And since said concavo-convex field makes the surface many small letters of 
irregularity Since inhalation of air mainly flows through the inside of this concavo-convex 
field linearly at high speed at the time of an engine high velocity revolution, a touch area with 
a wall surface is small, it is rare to reduce suction efficiency, and it rare to reduce the engine 
engine performance. 

[0017] Therefore, it is rare to reduce the engine engine performance at the time of an engine 
high velocity revolution, and the inlet pipe which makes homogeneity distribute a fuel over 
the whole inhalation of air at the time of an engine low speed rotary can be offered. 
[0018] 

[Working example] Although the example shown in drawing explains this invention hereafter, 
the engine outline in which it was first equipped with the inlet manifold as an example is 
explained. 

[0019] In drawing 2 , 1 is an engine and 2 is an inlet manifold. 

[0020] An engine 1 is a multiple cylinder engine which has four cylinders, and is what is 
called fuel injection type engine. 

[0021] The inlet manifold 2 was formed in one with the casting, it has four inlet pipes 3 and 
the surge tank side bracket 5 is formed in the other end of each inlet pipe 3 for the engine side 
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bracket 4 at one again at the end section of each inlet pipe 3. 

[0022] Such an inlet manifold 2 is supported by attaching said engine side bracket 4 to an 
engine 1, and the surge tank side bracket 5 of this inlet manifold 2 is equipped with the surge 
tank 6. 

[0023] And the opening edge 6a by the side of the end of this surge tank 6 is equipped with 
throttle-valve equipment 7, and the air cleaner 8 is supported through this throttle- valve 
equipment 7. 

[0024] Moreover, the injector 1 1 injected and supplied to it while inhaling a fuel for every 
cylinder of an engine 1 is installed in the engine side bracket 4 of said inlet manifold 2. 
[0025] The fuel tube 12 prolonged from a non-illustrated fuel tank is connected to these 
injectors 11. The fuel pressurized by the predetermined pressure is supplied and injection 
supply is carried out from each of these injectors 1 1 into each cylinder of an engine 1 to the 
timing with optimum dose of suitable fuels controlled by the non-illustrated computer. 
[0026] [ the air content inhaled as inhalation of air from said air cleaner 8 ] on the other hand 
It is controlled by the opening of the throttle valve 7a by operation of a non-illustrated 
accelerator pedal, and is inhaled in a surge tank 6, and the air in a surge tank 6 is inhaled in a 
cylinder from the inlet port of each cylinder through the suction passage 1 3 of each inlet pipe 
3. 

[0027] And gaseous mixture is generated by carrying out injection supply of the fuels, such as 
a gasoline, from said each injector 1 1 into the air supplied through said each inlet pipe 3. 
[0028] Thus, the detail of the inlet manifold 2 with which the engine 1 is equipped is as 
mainly being shown in drawing 1 , 3, and 4. In addition, about the center line (C-C line) of 
drawing 3 , this inlet manifold 2 is an object configuration, and has omitted the graphic 
display by the side of an end in drawing 3 . 

[0029] The suction passage 13 which is open for free passage to the inlet port of each cylinder 
of said engine 1, respectively is formed in the interior of each inlet pipe 3 of this inlet 
manifold 2 (refer to drawing 3 ), and the 1st and the 2nd concavo-convex field 14, and 15 are 
formed in the wall surface of this suction passage 13 (refer to drawing 1 and drawing 4 ). In 
addition, an O-O line is a center line of the suction passage 13 among drawing. f 
[0030] [ these the 1st and 2nd concavo-convex field 14, and 15 ] It is the field which formed 
the shape of surface type of the wall surface of the suction passage 13 in the shape of [ many / 
small ] irregularity, in this example, by drawing 5 and 6, as shown in a detail, high density 
arrangement of many small circular crevices 16 is carried out on the wall surface 13a of the 
suction passage 13, and it forms. 

[0031] That is, in said 1st [ the ] and the 2nd concavo-convex field 14, and 15, a crevice 16 is 
that to which the diameter d was 3mm - 5mm, and it set the depth to 2mm - about 3mm in 
general, sets the interval dimension between each crevice 16 to 2d, and carries out high 
density arrangement. 

[0032] Of this, in these the 1 st and 2nd concavo-convex field 14, and 1 5, as shown in drawing 
6 , a wall surface 13a and said crevice 16 are located in the suction passage 13 by turns, and 
the surface is formed in the shape of irregularity. 

[0033] such the 1st of structure and the 2nd concavo-convex field 14, and each crevice 16 of 
1 5 are shown in drawing 7 , and are explained below — as — the time of casting of the inlet 
manifold 2 — the object for casting — it is simultaneously formed using a core 21 . 
[0034] That is, in drawing 7 , 22 is the sand mold of the inlet manifold 2, and has a punch 23 
and a bottom part 24. 

[0035] and the object for casting — as shown in drawing 8 , die forming of the core 21 is 
carried out by filling up with and pressurizing core sand between the up-and-down die 25 and 
26. 

[0036] the die 25 of said upper and lower sides, and the mold face of 26 — said crevice 16 — 
this object for casting - in order to form by a core 21 many shaping crevices 27 are formed 
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corresponding to said crevice 16, and said core sand is pressurized by the up-and-down die 25 
and 26 by this — the object for casting — heights 28 are simultaneously formed in the surface 
of a core 21. 

[0037] carrying out said heights 28 in this way — the object for casting — the ** in which said 
heights 28 do not interfere with the up-and-down die 25 and 26 since it is formed in the 
surface of a core 21 — said object for casting — it is necessary to be able to unmold without 
damaging a core 21 from the up-and-down die 25 and 26. 

[0038] In addition, in drawing 8 , an arrow head shows the up-and-down die 25 and the 
unmolding direction of 26. 

[0039] therefore — forming said heights 28 in the upper part of the top die 25 , and the lower 
part of the bottom die 26 in this example at a separation state — formation and the object for 
casting of heights 28 — coexistence with unmolding of a core 21 is aimed at. 
[0040] Namely, depending on the heights 28 according [ said 1st concavo-convex field 14 ] to 
said bottom die 26 again, said 2nd concavo-convex field 15 is mutually formed in a separation 
state of the heights 28 fabricated by said top die 25. 

[0041] such an object for casting — although the 1st and the 2nd concavo-convex field 14 
where many crevices 16 crowd as mentioned above, and 15 are formed in the wall surface 13a 
of the suction passage 13 of each inlet pipe 3 of the inlet manifold 2 cast using the core 21 As 
for the wall surface 13a of such a suction passage 13, finish is smoothly performed by honing 
etc. as usual (refer to the imaginary line of drawing 6 ). 

[0042] Though it is the wall surface 13a smoothness of the suction passage 13, the concavo- 
convex field 14 where many small crevices 16 crowded, and the inlet pipe 3 which has 15 are 
obtained by this. 

[0043] Thus, in each inlet pipe 3 of the obtained inlet manifold 2, it is arranged so that the 1st 
concavo-convex field 14 and the 2nd concavo-convex field 15 may surround the perimeter of 
the suction passage 13 in general on the upper wall side and lower wall surface of the suction 
passage 13 (refer to drawing 1 and drawing 4 ). 

[0044] Therefore, the opening of a throttle valve 7 is small, and it is the case where the engine 
1 is rotating at a low speed, and when the inhalation of air which suited the quiescent state in 
the inlet pipe 3 especially at the time of a start of the intake stroke starts migration to the 
engine 1 side, the traveling speed of inhalation of air is a low speed comparatively. 
[0045] In this case, in the 1st of the suction passage 13 and the 2nd concavo-convex field 14, 
and 15, inhalation of air A will move along the wall surface 13a which forms the surface, and 
many crevices 16, the part located in the periphery section of inhalation of air A will perform 
reversal etc. by said crevice 16, and, thereby, inhalation of air A will be in a weak turbulent 
flow condition. 

[0046] Although the fuel F of requirements is injected from the injector 1 1 installed in the 
engine side bracket 4 to the inhalation of air A supplied from an inlet pipe 3 by such a weak 
turbulent flow condition Since inhalation of air A is not in a laminar-flow state like before, 
even if the injected fuel F may be unevenly distributed in a part of inhalation of air A, the 
turbulent flow component of inhalation of air A is easy to distribute Fuel F to the whole 
inhalation of air A. 

[0047] moreover, when the engine 1 is rotating at high speed Since the time amount by which 
inhalation of air A is temporarily stored in the suction passage 13 in other than an intake 
stroke is short, and the motion inertia which inhalation of air A has does not become so small 
but inhalation of air A is further attracted in an engine 1 with the big negative pressure of an 
engine 1 at high speed The flow of the inhalation of air A in the suction passage 13 is still a 
turbulent flow condition, and will not be in a laminar-flow state. 

[0048] And in this case, since that periphery section flows through the inhalation of air A in 
the suction passage 13 over the wall surface 13a of the suction passage 13 at high speed, the 
inclination which flows linearly not through the inside of the crevice 16 of said large number 
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becomes strong. 

[0049] Therefore, it sets to said 1st [ the ] at the time of the high velocity revolution of an 
engine 1 , the 2nd concavo-convex field 14, and 15. Since the flow of the inhalation of air A 
by which the flow resistance exerted on inhalation of air A by existence of each crevice 16 
faces [ in / it is few and / these crevice 16 parts ] to an engine 1 is in the state which is distant 
from the surface of the suction passage 13 There are few viscous drags on which a wall 
surface 13a acts to the flow of inhalation of air A, and there are few possibilities of reducing 
suction efficiency at the time of the high velocity revolution of an engine .1. 
[0050] In the example explained above, although [ the 1st and the 2nd concavo-convex field 
14, and 15 ] formed by many crevices 16, the invention in this application is good also as 
making a concavo-convex field form by carrying out high density arrangement of many 
spherical projections 3 1 like said crevice 16, as shown not only in this but in drawing 9 . in 
this case, the object for casting — what is necessary is to replace with said heights 28 in the 
surface of a core 21 , and just to form a hollow 

[0051] Moreover, in the above mentioned example, although the concavo-convex field was 
formed as the 1st and the 2nd concavo-convex field 14, and 15, it is good also as forming in 
the whole wall surface of the suction passage 13 as a single concavo-convex field, and still 
better also as forming a concavo-convex field only in the part of the wall surface of the 
suction passage 13. 
[0052] 

[Effect of the Invention] As explained above, according to invention according to claim 1, an 
engine by a low speed rotary [ the beginning of an intake stroke etc. ] Since the concavo- 
convex field is formed in the wall surface of a suction passage even when the inhalation of air 
which suited the idle state in the suction passage is slowly inhaled in a cylinder, the flow of 
the inhalation of air which reaches an inlet port will be in a weak turbulent flow condition. 
[0053] Therefore, even if the fuel supplied to this inhalation of air is unevenly distributed, it is 
agitated by this turbulent flow component and distribution of a fuel is performed over the 
whole inhalation of air. 

[0054] And since said concavo-convex field makes the surface many small letters of 
irregularity Since inhalation of air mainly flows through the inside of this concavo-convex 
field linearly at high speed at the time of an engine high velocity revolution, a touch area with 
a wall surface is small, it is rare to reduce suction efficiency, and it rare to reduce the engine 
engine performance. 

[0055] Therefore, it is rare to reduce the engine engine performance at the time of an engine 
high velocity revolution, and the inlet pipe which makes homogeneity distribute a fuel over 
the whole inhalation of air at the time of an engine low speed rotary can be offered. 



[Translation done.] 
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[0 04 0] -rtttoft, WiB±fliJKa2 5«:j:QfiBK3 
n/c£i^2 8^J:oTmfBmi©[!0ejM^l 4*5 4 

MIBT^M 26Ccj:^d§P28k:J:oT BNENI 2 © 

[0 04 1 ] C©J:^ftHigffl*^2 l*rac^"C^i§U 
/c®avx*-;UF2©SfRaS3©®ajlKl 3©S 
B 1 3 a JCB % BtllHCDct 5 ^C^^©lM]gp 1 6 #MrS 

^i*?< : ta f m2©Daa^i 4. i5«fitsnw 

C©£9ttlt«ML 34>ttni 3att. f£3|E&BI«CC 

^-x>d/^x^-c^»«:f±±Jlnx^?ffttotiS (H6 

[0 04 2] cntcj:^r, KmilSSl 3 ©SMI 3 a 

*mxib*)tj:ifit>. ^»©/h3ftia»i 6*s**i/^ia 

[0 04 3] C©±5«:Lr»6n/cK^vx^-;UF 
2©S©M < &3(C*5^r«, ^©^MSl 3©±Si5g 
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[0044] -e©it«f). X P * h ;W<;U:/7 (DfflK&'b 

[0045] CCDJt^tC. RfttaR 1 3 <D* 1 *$<J:tf!fl 
2©03fl^l4. 1 5{c*jt,^-r«. WiMAiZmM&fc 10 
EtTSSffil 3 a 4b J: 0^&<DOnan 6tc*9-?-C;gl& 
U ER»A©J1.iSg|55C{4g-rsSI5^B5iaBag|51 6CCJ: 

3. 

[0 046] C©J: 5 «ca8Tr»£Ufttttt'ClSA*3 *>6« 
*&<**lS«£lAK:*tU Xl/S^M^* » MtCg&g 

sts n/c«^F *5«r«a<d— gpjcieaE-rs ci^^t 

*>. ^A©SL^#KJ:9^F£i»aA©±{*K:# 20 

[0 047] x>y>l*5]»at>lHl^Urt,^iii 
£CCB. ®»ffiIJ^©iti£fc©SU\*5©*jIggl 3F»3 

iSft*j^nai'/jN3<^6-r. s^tc. x>y>>i©*; 

#&«EKJ:9*«-T?tRMA#x>s;> 1 rtCCBHIStt 

SOt?, gtftilHl 3rt-c©eRMAossn«s«t^© 

[0048)^17, C©*§^K:, ©SUIKl 3F*3©eR 
SIA tt, *©*fJSSP#©*iISS 1 3 ©Mffi 13aK)8-, 30 

[0 04 9] Ltc&-oX> x>y> 1 ©iSjg@*&B£©B?r 
te^l, ^2©Dfl£j^l 4. 1 5Ktel,>t«, -S-BflSP 
1 6 ©??£«: J: 0 <ftjnA(c&t3fr SSttfBJ/.as*l>fc < . $ 
fc, cn6©E3gBi 6gP»fCfcC^-CX>^> 1 &C|S]:fr5 

^A©fi£ft#©*jisgi 3©affi*efBnfc«sit?$) 
ms&ufi'piz < . x i ottasefttcf&ttfte* 
[0050] w±iftWb/cHi6WK:*ior. » 1 *sJ:tf 

UI2 ©He,««14. 1 5«^£fc©K]Sin 6(Cfct>7fcJ& 
1\fc 5K£&©ifci£S§iS3 1 4l51fiD3gP 1 6 i[^«tc^ 

^Kg-r-s c itc j: -ixwammzmmzi*: z> c <t t l 

SP2 8Ktt*TGfliS£^E£-rntfJ:l,>„ 

[0051] UffiUfcHi&fliccfcurtt. cscitt 
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«*^l*$<J:^2©I!aei^l 4. 15i(/tMU 
©IHifMl^i Lr©«jlK 1 3 ©MM©±{* 

SM©»gptc©*iaCM^*^-r 5 CtiUt fc J: 

[0052] 

[mjxonm] nujumoit* 5 te. it*]® 1 teis©^ 

BJKintf. x>y>*S(Si|5IKt , «R^fg©^*J3^ 
«9>o< •JCRA^nSJi^-Ct. ffi^liiSS©Mffi«:BaCi^ 

[0053] ^©/c#>. C©K«K&i£$ftfcj&*4#fii 
fiEorfc. c©a^fi£^(c«t«3«JfsneR«©^{*K:ig 

[ o o 5 4 ] ■ * ux . B?iamei^«-e©affi?:^© 
/hs^mct^i i/fc*>©-e*-5©T?. x>y>©*isni 
©Sfcfc^T. ®^,«^«:c©iHeiM^©rtffliJ*iiijt-c 
iti®wtcjsns©-c. mffitommmv'i^ < . 

sitae i#*!>&i>. 

[0 05 5] x>sx>©;$jiniigi£Hc:fca> 
Tx>ix>©i4tE£flrF3i*SC£*5^&<, x>i?> 

[0®©SfWj:ift^3 

[01] 03©A-A^«:r&^BTMH-c*S o 

[02] K^x*-;l,K©x>iP>^©£^tft52&9i 

±ffi0-r*s. 

[03] Hav-^-A K©±S0"C&5„ 
[04] 0i©B-B|g«:?S^Bfffi0-e*S. 
[05] mosiJS-c©Daa5isg©m^0'c4.s. 

[06] 05©D- Di^fcS 5»rffi0-C2>5,, 
[07] ®avx^-;WF©SISt^ESi?90T*S. 
[08] »®ffi*^©fiS?i^Jill^Hg0t?*S. 
[09] 3mH<mammto&9immvt> s. 

1 x>y> 

2 R»vxsJ?-;l/K 
3 

1 3 !RStfi3g 
13a MM 

i4, 1.5 memm 

1 6 msm 

2 1 ^jgffi*^ 
28 M 

3 1 ww?m 
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